Istituto di Biostrutture e Bioimmagini -CNR Sede di Catania, Via P. Gaifami, Italy. 2 Fondazione RiMed, Via Bandiera 11, 90133, Palermo, Italy. 3 Dipartimento di Scienze Chimiche, Università di Catania, Viale Andrea Doria 6, 95125 Catania, Italy. 4 IRCCS-Istituto di Ricerche Farmacologiche "Mario Negri", Via Giuseppe La Masa 19, 20156, Milano, Italy. Figure S1 . UV bands monitored for a 10 M Cu(II) solution incubated with 100 M BCS with (solid line) or without 20S (dashed line). Isolated 20S proteasomes (35 ng/ml) were dissolved in a 10 mM MOPS buffer pH 7.6 containing 100 M BCS, 1.5 M Cu(II) and 29 M DTT. UV spectroscopic measurements were carried out by a UV Jasco J-670 spectrophotometer. UV spectra were recorded in a 350 -600 nm range with a 1nm step. Optical path was 1 cm.
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Due to the presence of oxygen in the test tubes, Cu(II) ions may also catalyze the oxidation of cysteinyl thiols to produce S-S disulfide linkages with a resulting reduction of Cu(II) to Cu(I) 1 and formation of Cu(I) complexes. Hereby Cu(II) may induce the generation of reactive oxygen species (ROS) and convert the Cys into cystine. In a previous report the generation of Cu(I) in Cu(II)-loaded CP samples was investigated by using bathocuproinedisulfonic acid sodium salt (BCS) according to a previously described method. (see Linder, et al Am. J. Clin. Nutr. 1998, 67, 965S; Xiao, et al. Int. J. Oncol. 2010, 37, 81) . Indeed, it is known that Cu(I)-BCS complexes exhibit a specific absorption band at 480 nm which may be used to monitor the reduction of Cu(II) to Cu(I). proteasome preparations, including those used in the reference study are delivered in a DTTenriched buffer which, due to its known reducing potential, may interfere with the assay. In order to ascertain if DTT may by itself promote the reduction of Cu(II) to Cu(I) we prepared a CP-free aqueous mimicking the DTT-enriched 20S proteasome solutions used in the UV studies ( Fig S5) .
Our analysis on one hand confirmed the previously obtained results, but also evidenced that the UV band observed at 480 nm may be merely ascribed to the reducing effect of DTT. These data suggest that the hypothesized 20S-induced reduction of Cu(II) to Cu(I) is not confirmed in the experimental conditions here adopted. Furthermore, we have observed that BCS is also able to catalyze the formation of BCS-Cu(I) species even in the absence of any reducing agent. Therefore this assay cannot confirm the existence of Cu(I) species in CP assays. Table S1 .
Table S1
Data fitting (see Figure S2 ) relative to the evaluation of the IC 50 values of Cu(II) ions for
ChT-L, T-L and C-L peptidase activity of the CP measured in the presence and in the absence of 0.018% SDS. Curve fitting was performed by using equation 1. 
20S peptidase activity
ChT-L T-L C-LK(Dabcyl)-K-K-L-L-V-Y-G-E(Edans)-G-R-K-K-R-R-Q-R-R-R-TGA
